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Leo One USA Corporation ("Leo One USA"), by this letter, provides its views on this week's
Little LEO settlement discussions. Leo One USA has been hopeful that as the issuance of a Report
and Order approached, each of the pending Little LEO applicants would identify its true system
requirements. Leo One USA believed that if each party articulated its true requirements, it may be
possible to settle this proceeding.

In this regard, the discussions this week have yielded some results. Specifically,Orbcomm
backed away from its request for 90 kHz of spectrum in the NOAA channels which the FCC
identified in the Notice ofProposed Rulemaking as available for second round licensees. Orbcomrn
now states that it can implement its requested system modification in the downlink spectrum
specified under its currently licensed channelization plan. Final Analysis now indicates that it could
operate its downlink channels in the 137 MHz band. However, Final Analysis has stated that it also
requires four downlink channels in the 400.505 - 400.645 MHz band in order to mitigate the
perceived coordination risk of operating in the 137 - 138 MHz band and to preserve its so-called
investment in subscriber equipment at 400 MHz. Leo One USA has stated that it needs access to
the two DMSP channels in the 400 MHz band as well as one of the three non-DMSP 46.7 kHz
channels in the 400.5050 - 400.6450 MHz band which would be used to hop to when both DMSP
channels are blocked. This would allow Leo One USA to avoid shutting down its system and
provide near real-time service.. After further analysis, Leo One USA has agreed that it can
accomplish this using only 35kHz of a 46.7 kHz channeL

Leo One USA has consistently demonstrated throughout this proceeding that if it fails to
obtain access to 35 kHz in one of the non-DMSP 400 MHz channels, it cannot implementi.ts
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proposed system. Without this spectrum, Leo One USA's system availability will significantly
decline due to the requirements of time sharing with DMSP. Even a few percentage point decline
in system availability will have a cliff effect, eliminating any ability to serve large numbers of
markets which require near real-time service. For instance, the emergency services market cannot
tolerate significant delay. If Leo One USA does not have a non-DMSP channel in the 400 MHz
band, it will not be able to offer near real-time service and the potential emergency user will not
subscribe to the Leo One USA system. This will prevent Leo One USA from serving most time­
sensitive markets that are the core of its business plan, representing 60% of its projected total
revenues. Under such circumstances Leo One USA could not proceed with the implementation of
its proposed Little LEO system.

Leo One USA continues to believe that the existing downlink requirements ofFinal Analysis
can be met in the currently allocated spectrum in the 137 MHz band. Specifically, Final Analysis
could put the nine 15 kHz service links and three 35 kHz feederlinks specified in its pending
application in the TIP and ATP channels in the 137 MHz band. Final Analysis argues that it wants
access to the 400 MHz band because of the investment in subscriber equipment it has made in the
400 MHz band and the coordination risks inherent in the 137 MHz band. Close scrutiny of each
argument raises serious questions regarding its validity. Specifically, it is impossible to believe Final
Analysis' argument on investment in subscriber equipment at 400 MHz band given that as recently
as March 1997 Final Analysis was prepared to place all subscriber links in the 137 MHz band. An
historical examination of the record in this proceeding is quite revealing on this issue. For instance,
Final Analysis' November 16, 1994 application sought nine remote terminal satellite downlink
(RSD) and mobile terminal satellite downlink (MSD) subscriber channels in the 137-138 MHz
band.' The February 24, 1995 Final Analysis amended application also specified nine RDS/MSD
subscriber channels in the 137 MHz band.2 The February 23, 1996 Final Analysis technical
amendment3 did not change this requirement and also specified nine RSDIMSD subscriber channel
downlinks.4 Each of these filings did indicate that gateway feeder links would be in the DMSP
channels in the 400 MHz band. Final Analysis reiterated its request to place only feeder links in the
400 MHz band even after the Commission proposed in October 1996 to make 400 MHz spectrum
available for service or feeder links. For instance, in its January 13, 1997 Reply Comments in this
proceeding, Final Analysis concluded that it would not place subscriber links in the 400 MHz band:

See Application of Final Analysis Communications Services, Inc. at 11-10, Figure 11-6, November 16,
1994 (copy attached).

2

4

See Application Amendment of Final Analysis Communications Services, Inc. at II, Figure II-6,
February 24, 1995 (copy attached).

See Amendment of Final Analysis Communications Services, Inc., February 23, 1996.

See Application Amendment of Final Analysis Communications Services, Inc., at II-18, Figure 1I-6,
February 23, 1996.
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the public interest would best be served by assigning [Final Analysis] spectrum in the
400-401 MHz downlink bands. Also, Final Analysis would favor an assignment plan
pursuant to which this downlink spectrum was specifically available forfeeder links.5

Use of the 137 MHz band by Final Analysis for service links was also implicit in its settlement
proposal which was presented at the February 21, 1997 status conference. It was not until March
1997 after Leo One USA provided a comprehensive technical analysis of the XlY plan
demonstrating that the Leo One USA system could not operate its subscriber links in the 137 MHz
band and maintain near real-time availability that Final Analysis indicated that it wanted to put
service links in the 400 MHz band. Final Analysis noted in its March 24, 1997 ex parte filing that
operation of feederlinks only in the 137 MHz band was necessary as a "solution [that] greatly
reduces interference to GE Starsys to within acceptable levels." Leo One USA subsequently filed
a technical analysis which was vetted and agreed to by GE Starsys that demonstrated how the Final
Analysis system could operate both its service and feeder links in the 137 MHz band, meet its
particular design objectives and still protect GE Starsys.6 Furthermore, now that GE Starsys has
returned its license, coordination with GE Starsys in the 137 MHz band is no longer relevant. And
finally, even if some minor investment has been made any argument that such investment is
unrecoverable cannot be supported.7

When all its hyperbole is stripped away, it becomes clear that there is no basis for Final
Analysis' argument that it wants access to the 400 MHz band in order to recoup investment. It is
hard to believe that Final Analysis made a decision to commit investment dollars and actually spent
those dollars when it only decided in March 1997 to place its service links in the 400 MHz band.
It would be foolhardy at best to make such an investment given the contentious nature of this
proceeding and the uncertainty surrounding the second round band plan.

Regardless of whether Final Analysis actually has made any investment in subscriber
equipment, Leo One USA notes that reliance on any such investment as the basis for the

5

6

7

See Final Analysis Reply Comments at 40, January 13, 1997 (emphasis added).

See Ex Parte letter of Leo One USA, May 30,1997.

For instance, although the antenna is different between the VHF and UHF bands, they are essentially
the same design. Moreover, since the subscriber uplinks are in the VHF band it is likely that no
change will be required in the antenna at all. The RF filters would change but this represents a very
insignificant cost. The principal cost for subscriber equipment is the RF MMIC integrated circuits
("IC"). However, MMIC ICs are not band specific and can operate in the entire VHF and UHF bands.
Thus, there would be no IC cost impact if Final Analysis operated in the 137 MHz band. No changes
are required in the modulator/demodulator, digital processing and software to .move from the UHF to
VHF bands. Also, nonrecurring expense is insignificant to port UHF design to VHF. Finally, as the
Commission is aware, subscriber equipment in the 137 MHz is readily available and can be purchased
off-the-shelf from a number of potential vendors. Examples of VHF subscriber equipment and RF
MMIC rcs which can operate over the VHF and UHF bands are attached hereto.
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Commission's decision in this proceeding would contravene long standing Commission precedent
and would set a dangerous policy for the future. The Commission has steadfastly refused to grant
preferences based on investments made pursuant to anything less than a commercial license. The
Commission has not hesitated to remind experimental licensees and recipients of3l9(d) waivers that
investments are made at their own peril.8 Likewise, Final Analysis should not be allowed to
bootstrap its way into the 400 MHz band because ofa possible investment made prior to licensing.9

Moreover, as the Commission is well aware, Leo One USA has made a significant financial and
manpower investment in developing the means to make it possible for Little LEOs to consider use
of the 137 MHz and 400 MHz band. This is an investment that may allow the Commission to
resolve this proceeding and concomitantly benefit all Little LEO interests.

Final Analysis also contends that operation in the 137 MHz presents special coordination
difficulties. Again a review of the facts demonstrates this conclusion is wrong. For instance,
if Final Analysis uses the ATP and TIP channels it would need to coordinate with NOAA.
Presumably, the coordination issues with NOAA in the 137 MHz band will be no more difficult than
the coordination issues with the Air Force in the 400 MHz band. In fact, coordination with NOAA
should be easier since the NOAA METSATs are not tactical military assets. Final Analysis would
also be required to coordinate with E-SAT, but this should be relatively simple because E-SAT only
will launch six satellites, and it plans to downlink to a single gateway located in Alaska. Finally, any
concerns regarding coordination with GE Starsys have now disappeared. Thus, the facts demonstrate

8

9

The Commission has articulated a very straightforward policy on this issue. For example, in the case
of GTE Airfone's air-ground telephone system, the Commission granted GTE Airfone experimental
licenses with the understanding that it would not confer upon GTE Airfone any preferences:

GTE was advised that grant ofthe [experimental license] application will not confer
preferred status on GTE Airfone or in any way influence the outcome of the
Commission's planned Rule Making on the 4 MHz. Rather, the outcome of the
Commission's proceeding as to the best use of [this frequency] on a permanent
basis will be dictated solely by the Commission's public interest standard.... [T]he
Commission will not consider GTE Airfone's status as the incumbent user of this
spectrum or the costs incurred by GTE Airfone in converting from its present use
of [the bands]. This is the case for any experimental authorization.

2 FCC Rcd. 6830 (1987) at n. 60 (emphasis added). This position is the only reasonable application
of Section 5.68 of the Commission's Rules. 47 C.F.R. §5.68 (for an experimental license, "the
authority to use the frequency or frequencies assigned ... does not confer any right to conduct an
activity of a continuing nature").

Leo One USA notes that the Bureau has very recently reiterated its views on the limited rights
conveyed with an experimental license when it ordered Satellife, Inc. to terminate operation of its
Healthsat II satellite upon launch of the VITASAT-IR satellite. If the public interest is not served by
allowing a humanitarian non-profit operation to continue based on its investment in satellite hardware
at a particular frequency, it is inconceivable that the Commission would find the public interest is
served by advancing a commercial operation based solely on an investment in terminal equipment.



Mr. Peter Cowhey
Page 5
August 15, 1997

that coordination in the 137 MHz band should be no more difficult for Final Analysis (and may in
fact be easier) than coordination in the 400 MHz band.

The decision now facing the Commission is whether it should accommodate Leo One USA's
interest in implementing a near real-time system with reduced capacity from its original application
or Final Analysis' desire to leverage its so-called investment. If the FCC chooses to accommodate
Final Analysis in the 400 MHz band by assigning it use of the DMSP channels or all the non-DMSP
channels, it will only have one appreciable result -- it will preclude Leo One USA from
implementing its system in favor of accommodating Final Analysis' request to leverage off its so­
called "investment."l0 This would be bad public policy and cannot be supported by the record in this
proceeding. Most importantly it will deny the public access to new near real-time services. Final
Analysis itself recognized that near real-time service is critical for a Little LEO operator when it
concluded in its comments in this proceeding that "all market subsegments over time will tend
towards near real-time solutions because all users will demand relatively immediate alerts ofchanges
to conditions monitored. II However, Final Analysis believes that "the level of availability required
for near real-time is impossible to achieve under the time sharing obligations proposed by the
Commission in this proceeding."12 (emphasis added) Thus, while both Leo One USA and Final
Analysis agree that there are market demands for near real-time services, only Leo One USA is
prepared to offer such services. To deny Leo One USA this opportunity would not serve the public
interest, would wholly conflict with the record in this proceeding and cannot be judged to be the
result of "reasoned decisionmaking."

As we have stated on numerous occasions since Leo One USA's application was filed in
October 1993, Leo One USA is financially prepared to implement a near real-time Little LEO system
in the existing allocations. All we seek is the opportunity to obtain a license from the Commission
that allows us to do so. We therefore respectfully request that the Commission designate a license

10

11

12

Leo One USA also notes Final Analysis' decision not to frequency hop would constitute a less efficient
use of the 400 MHz band and would waste this valuable spectrum. Final Analysis has repeatedly
stated that it will not frequency hop and that the approach is seriously flawed. On January 21, 1997
Final Analysis stated:

The use of such a frequency hopping approach in the receiver portion of the user terminal
is a strategy that has been espoused only by Leo One USA. Indeed, it is an approach that
Final Analysis expressly has stated that it will not use. Final Analysis believes that the
approach is seriously flawed from both a technical and business standpoint. It would have
a serious deleterious impact on the cost of user terminals and the marketability of NVNG
MSS service~.

See Response afFinal Analysis Communication Services, Inc. at 4 (emphasis added).

See Comments of Final Analysis in 18 Docket 96-220 at 5, December 21, 1997.

See Reply Comments afFinal Analysis in IB Docket No. 96-220 at 14, January 13, 1997.
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in the 400 MHz band that will allow Leo One USA the opportunity to implement a near real-time
system. This requires access to the two DMSP channels in the 400 MHz band and a single 35 kHz
non-DMSP channel in the 400.5050 - 400.6450 MHz band.

As a final note, we would like to thank you and the entire staff for the dedication and
commitment to this proceeding and the Little LEO industry that has been shown. Although this
proceeding has been difficult, Leo One USA truly appreciates the significant efforts that have been
made by the Commission to reach a successful conclusion to this proceeding.

Robert A. Mazer
Albert Shuldiner
Counsel for Leo One USA Corporation

cc: Parties of Record



Final Analysis Application
November 16, 1994

Figure ll-6. Requested Frequencies

ILi~k .. 1Frequency Requested Frequencies Total BW
Band' . - . -

RSUIMSU 148-150.05 MHZ 148.905-150.05 MHz- 1,145 KHz

RSDIMSD 137-138 ty{Hz 137.3375-137.3625 MHz·· 225 KHz

137.4875-137.5125 MHz··

137.6075-137.6325 MHz··

137.6325-137.6575 MHz
137.6575-137.6825 MHz
137.6825-137.7075 MHz
137.7075-137.7325 MHz

137.7325-137.7575 MHz
137.7575-137.7825 MHz"

GSU 148-150.05 MHz 149.25-149.30.MHz 50KHz

GSD 400.15-401 MHz 400.380-400.430 MHz"· 200KHz

400.520-400.570 MHz·"
400.595-400.645 MHz···
400.720-400.770 MHz···

• FACS wdl nol use 149.9-150.05 MHz untll after January 1.1997.
•• FACS will nol use these band segments until after January 1. 2000.
... Each salellite uses only one of these 50 KHz sub-bands.

3 dB~ while the gain at 90° elevation (zero degrees offnadir) is about -9.5 dBi. This results

in near constant power flux density at a fixed point on the surface of the earth while the

satellite travels across the sky (for minimum elevation of 5°). Separate anteMae are included

for the both the VHF transmit and receive functions. Additional antennae are included for the

ground station UHF downlink and the L-Band GPS receiver.

II-9



Amendment, February 24, 1995

Figure ll-6. Requested Frequencies

RSUIMSU
RSDIMSD

GSU
GSD

148-150.05 MHZ

137-138 MHz

148-150.05 MHz

400.15-401 MHz

148.905-150.05 MHz*

137.318-137.333 MHz
137.4075-137.4225 MHz
137.4225-137.4375 MHz
137.4375-137.4525 MHz

137.4525-137.4675 MHz

137.4675-137.4825 MHz

137.5175-137.5325 MHz

137.5875-137.6025 MHz
137.6375-137.6525 MHz

149.95-150.00 MHz

400.380-400.430 MHz**

400.520-400.570 MHz**

400.720-400.770 MHz**

1,]45 KHz

135 KHz

50KHz

]50 KHz

* FACS will not use 149.9-150.05 MHz until after January 1,1997.
** Each satellite uses only one of these 50 KHz sub-bands.

-11-



Final Analysis Amendment
February 23, 1996

between 5° and 90° elevation angles. j For a 1000 kIn orbit the path loss difference is about

10.1 dB. A typical gain pattern is shovm in Figure II~8. The gain at 5° elevation (about 60° off

nadir) is 3 dBi, while the gain at 90° elevation (zero degrees off nadir) is about ~7.1 dBi. This

results in near constant power flux density at a fixed point on the surface of the earth while the

satellite travels across the sky (for minimum elevation of 5°). Separate antennae are included

for the both the VHF transmit and receive functions. Additional antennae are included for the

ground station UHF downlink, the UHF uplink and the L-Band GPS receiver.

Figure II-6. Requested Frequencies

F~equencY ,6:,;:'; Requested Frequendes :-:'
_. ,

Link TotalBW
-'> I ~.'~ ~ •.J.~~;~;

., '::..'.• , .' "I ••.

~f~;: ~·~~::~~>j,;~t;t~7::~~!;:~~~:~~~; ~~:7~~:~;::,:~:·t~;:7·:B' .-d' .. ~,:;-,,~, ....~..~.
aniE:,-.:,:..:':"';' .

(RSU/MSU), 148-150.05 MHZ 148.905-150.05 MHz· 1,145 kHz

RSD/MSD 137-138 MHz 137.3 18-137.333 MHz 135 kHz

137.4075-137.4225 MHz

137.4225-137.4375 MHz

137.4375·137.4525 MHz

137.4525-137.4675 MHz

137.4675-137.4825 MHz

137.5175-137.5325 MHz

137.5875~137.6025 MHz

137.6375-137.6525 MHz

GSU, 148-150.05 MHz 149.95-150.00 MHz 50 kHz

GSD 400.15-401 MHz 400.380-400.430 MHz" 150 kHz

400.520-400.570 MHz··

400.720-400.770 MHz··
(RSUIMSU). 450-460 MHz 455-456 MHz 2000 kHz

459-460 MHz

GSU, 450-460 MHz 459.94-460.00 MHz 60kHz
• Fmal AnalySIS Will not use 149.9-150.05 MHz until after January 1,1997.
•• Each satellite uses only one of these 50 KHz sub-bands.

~5° elevation angle corresponds to the edge ofcoverage for the Final Analysis system.

II-IO
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1 V, 0.5 mA
SILICON MMIC AMPLIFIER

UPC8102T

FEATURES

• LOW VOLTAGE, LOW CURRENT: 0.5 mA at 1 V

• HIGH GAIN: 19 dB 81150 MHz

• LOW POWER CONSUMPTION: 0.5 rnW Typical

• SUPER SMALL PACKA.GE

• TAPE AND REEL PACKAGING OPTION AVAILABLE

DESCRIPnON

Tha UPC8102T is a Silicon Monolithic Mictowavalntegrated
Circuit Which Is manufactured using the NESAT III pr'OCN8.

This PI'OCMS produc:ea transistors wlh tr ~Ing 20
GHz. Thia ampllfi« was dMigned tor operation at 1 volt.
making it ideal tor pager and other low voltage. low curr.nt
applicallons.

NEC's stringent qUality assurance and test proceduras en­
sur. the highest reliability and patformanca.

APPUCAnON CIRCUITS

IN~
Jb C2

10pF

RECOMMENDED ELEMENT VALUES
'(MHz) 150 -Ll nH 51 22

C, pF 10 4.7

L..2 nH 68 22
C2 pF 10 7.8

C, pF 3.9 22 •
ELECTRICAL CHARACTERISTICS (TA. 25" C. Zs • Zl. • 50 Cl. Vee. 1 V)

PART MUMIP UPCl102T
PACKAGE OUTLINE 1"01

SYMBOL PARAMETERS AND CONDmONS UNIT8 MIN TVP MAX
Icc Circuit Current (ItO tigMI) mA 0.:1> 0.50 0,16
Gs Small Sign81 Gain', I. 150 MHz dB 19

f. 280 MHz dB 10 1. 16..5
NF NoiseFigure1• I. 150 MHz dB 2,5

1.280MHz dB 3.8
Ant ThennalReIiJllfa. FrMA'I OCfW 620

MaunIId2 DC/W 2:1)

Noc.:
1. Eld8malmatetling requlntd. S...ppllc8llonciR:uitl.
2, Mounllld on a SO x 50 x 1.6 mm.,oxy gIua PWB.
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3V, 450 MHz SILICON MMIC
FREQUENCY CONVERTER

UPC2768GR

",' .

;:.,

(.I'

FEATURES

LOW POWER DISSIPATION
Vee • 3 V, Icc. 7 mA

• HIGH CONVERSION GAIN
80dS

• ON CHIP OSCILLATOR OR LO BUFFER:
DC-450MHz

• OUTPUT UMITING
450mVp-p

• BROADBANDOPERAnON
DC· 450 MHz

POWERSAVEFUNCT~N

lee (psI. <100!1A

DESCRIPTION
The UPC2768GR is a frequency converter manufactured
with the NESAT III process. This product conslsta of an RF
input amplif.r. Gilbert cell mixer. Local Oscillator or lO
buff.,. IF amplifier, extemal filter port. and IF output limiting
amplifier. The cn-ehip Iccal oscillator only 'Ilquirea an exte,·
nal tank circuit. The power save feature enables us.,. to
minimize overall current consumption when dormant. This
device was specifically designed for Iow-<:o&t s8CDnd IF
receivers, keyless entry applications••ecurity systems. GPS.
and other low power Part 15 mobile raalDs.

INTERNAL BLOCK DIAGRAM

QND

RF BVPASS •

MlXERIF

IF BVPASS

IF INPUT

BYPASS

NiC

GND

GNO

GND

V1-.

Vr;c (IF)

IF OUTPUT

GND

II
ELECTRICAL CHARACTERISTICS (Vee. 3.0 V, TA. 25"C, Z1.. za. 50 n. VENAILE ~ 2.5 V unless oltlerwile specified)

PARTNUIIBER UPCZ7tlGR
PACKAGEOUTUNE 920 (SSOP 20)

SYMBOLS PARAMETERS AND CONDITlONS UNIlS .. TVP MAX
Ice Circuit Current (VENA8L£ ~ 2.5 Vf IlIA 7

(VENAaLE ~ 0.5 VI ~ 100

I
IAF,ILO RF and LO InputF~ RInge (3 dB BW)I, IF. 10 MHz MHz DC 450

CG Conll8l'Sion aanz, fRF.433 MHz. ",. 25 MHz dB 33 36 .0

8 NF Noise FiguntZ, IAF. 450 MHz. IF • 10 MHz dB 120

! LHkL().FlF LO to RF LeekaGe'. 1Lo. 110450 MHz dBrn ·62
Le.kLO-IF LO to IF LMkage3. lo. 1 10 450 MHz dBm ·25

II Gs IF Amplifier Sm.1 SigfIlII GMI IF. 10.7 MHz dB 40 44 47
I~ fF.25.0 MHz dB 38 42 45

~ VOUT Limiling OUtput Vo/laglt. ZL. 2KQ, !IF. 10 MHz mVp-p 450
!!: PSAT SalUral8dClutput Power dBm ·20

Notes:
1. Conitwalon Gain is ·3 dB from Convel'$lon Gain for f = SO MHz.
2. Down conll8l't8l' only (RFlN to millerIFouT).
3. PLO. ·10 dBm ellt.maI, or using Internal LO.

4. Down oonwrterand IF amp may beoperated 'ep8r8tely.
TypQ/ Icc lor down converter is 5.5 mA (pin 15). Typical Icc
tor IF ."p ;, 1.' mA (pin 14).



DESCRIPTION

, SHEET

UPC2766GR

I BiB'Trim 1 I------=-='"

FUNCTIONAL BLOCK DIAGRAM

WIDEBAND IQ DEMODULATOR
FOR DIGITAL RECEIVERS

NEe

FEATURES

• BROADBANOOPERAnON
RF & LO DC to 1 GHz
IF (to) DC to '00' MHz

• WIOEBANO IQ PHASE AND AMPUTUOE MATCHING
Amplituda Matching: to.3 dB Typical
Phaae Matching: ±0.36 (driven in phase)

AGe DYNAMIC RANGE:
35 dB Typical

• LOW DISTORTION:
30 dBc Typical

• SMALL SSOP 20 PACKAGE
• TAPE AND REEL PACKAGING AVAILABLE

The UPC2768GR Silicon MMIC Wldeband 10 Demodulator
was manufaetur8d with the NESAT \II MMIC proces&. The
NESAT III proc:eea produces tranaistol'l with tT approaching
20GHz. Tha devicowas designedspecifically fordigitalvidea
and data receivers. The IC consists of a wide band RF
amplifier, Gain Control amplifier, dual balanced mixers, LO
buffers, and I & 0 output buffer ampOfiers.

NEe's stringent quality assurance and test proceclures en·
sure the highest reliability and pertormanc:e.

ELECTRICAL CHARACTERISTICS' (TA-25"C. Vce-SV)

PARTNUliBER UPC2761GR
PACKAGEOUTUNE $20 (SSOP 20)

SYMBOLS PARAMETERSANDCON~ UNITS MIN TVP MAX
Ice CircuitCUI"I'eflt (no sign.) mA 60 78

'AF RF InputBencMidth2 !IF. 40 MHz. lRF > !LO, 3 dB down MHz OC-75O Oe-tOOO

"F IF OUtpUt BanQlWidlh' f!lt: • 480 MHz. fRJ:> Ito. 3 dB down. VAac .. 0 V MHz De-SO DC-100

CG ConverIIon GBIn dB 15 20 25

NF Noi..FigIn dB 24

1M3 3rdOrdlrIntll~lIDnOiltortian
tAFt.480 MHz.lRJ:2.~MHz.lo- 440 MHz. PIN- '20d8rn, VAoc .. 1 V dBc :J)

.141 lQ PhIl..e.nce (LO driven in phase) dIIg to.3 io1.S

.1G IQ Ampliluda BlRlce dB to.3 :to.S

GAQC AGC Range, VNJC • 0-5 V dB 30 35
LQ-RF LO lD RF IsoJalion dB ~

LQ-IF LO lD IF Isolation dB 10

PSAT sa...ral8d~utl.evel dBm +2

Vo Satural8dOu1put VoI1Bg4I (ZL • 250 OI/29F) vp.,. 1.2 1.5

NoIas:
1. fRF - ot18O MHz, IF.4O ~z.PLOa ·10 dem. PIlF. -30 dBm. VAOC .. 0 V, tRF >!Lo unless olherwislitspecified.
2. RF Bandwidth defined a. 3 dB down !rom response at fRF • 40 MHz.
3. IF Bandwicllh de'inlld •• 3dS dawn lrom response atllF. 10 101Hz.
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_____0.,..",,' o..ctIptIoIt
The monolithic MAX2452 is a Quadrature modulator
with supporting oscillator and dllfide-by-8 prescaler. It
operates from a single +3V supply and draws only
4. , mA. The modulator accepts differential I and Q
baseband signals with amplitudes up to 1.35Vp-p and
bandwidths up to , 5MHz. 1\ produces a differential out­
put up to 80MHz.

Pulling Ihe CMOS-Compalible ENABLE pin low reduces
the supply current 10 21JA. To minimize spurious feed­
back, the MAX2452's internal oscillator Is set at twice
the IF Ilia external luning components. The oscillator
and associated phase shifters produce differential sig­
nals exhibiting low amplitude and phase imbalance.
yielding 42dB sideband rejection. The MAX2452 comes
in a 16-pin narrow SO package.

________AppIIcatlolJ.

Digital Cordless Phones

GSM and North American Cellular Phones

Wireless LANs

Digital Communications

Two-Way Pagers

MAXINI
3~ UIt...·l.ow·Pow.r

Quadrature Modulator
___________JrM,."..

• I' Output 'requency up to 80MHz

• Input BanclwWth up to 1SMHa

• On-Chlp Oscillator wt1tI Ext.mal Tuning Circuit

• On-Chlf) DlvIde-by-8 PrnC8Ie,

• Integ..... Quadrature Ph Shlfhn

• Seft-ela" om.r.mlal B band Inputs

• CMOSoCompatIble Enable

• •.1mA 0penIt1ng Supply Current
2.... Shutdown Supply Current

_____0,.,.,,.,, 'nformatlon

PAAT TUIP. RANGE ptNoPACKAGE
MAX2452lSE' -2O"C to +85·C 16 Narrow SO

• An 811srnBte marl<Jng, MAX2452CSE. has bHn idBnticsJly testfK1.

______JrUIICtlona' Dlafll'llnl

.L

)

_______Pln Con"""""on

TOP VIEW

so

11
LO_Va:

lolNK -".L~-"""

TAii( _9T""""-"

LOj;NO

a
£======::1)0

12 P!IUlU'!

16 If

,-~-if

AitAXIAiI Marin 1n,..,.,.1'rodut* t

C.II toH "... 1-800--..00 for"'" .....",.. or "'.r.tuN.

.I



3 V, SILICON MMIC
FREQUENCY UP-CONVERTER

UPC8106T
UPC8109T

FEATURES INTERNAL BLOCK DIAGRAM

• WIDE BAND OPERATION:
IF Input: 3 dB BW: 50 - 400 MHz Typical
RF Output: 3 dB BW: 0.'-2 GHz Typical

• LOW VOLTAGE OPERATION: 2.7 V Minimum

• LOW POWER CONSUMPTION: 15 mW (UPC8109T)

• POWER SAVE FUNCTION

• SUPER SMALL PACKAGE
• TAPE AND REEL PACKAGING OPTION AVAILABLE

DESCRIPTION

IF
Input

LO
Input

Va;

RF
Q.lUl

p~

Saw

The UPC8106T and UPC8109T are L-8and Frequency Up­
Convert.,. manufactured using the NESAT III MMIC pro­
c.... Th. UPC8106Twu designed for lowdistortionwhilathe
UPCS109T was d••igned for low current conaumption. 0p­
eration from a 3 vo/lsupply voltage makes this device ideal for
handheld cellular. PCN and wireless LAN applications.

NEC', atringent quality assurance and teat procedures en·
sure the highest reliability and performance.

ELECTRICAL CHARACTERISTICS (TA. 25"C. Vee .. 3 V. IF .. 240 MHz, Pto -·5 dBm, VPS ~ 2.5V)

PARTNUMIER UPC8105T UPCl10lT
PACKAGEOUTUNE TIll 108

SYMBOLS PARAMETERS AND CONDIllONS UNITS MIN TYP MAX MIN TVP MAX

Icc Circuit Cunnt. Vps~6V mA 4.5 9 13.5 2.5 5 8
VPs.OV pA 10

CG CollllWsion Gain
" I'" .900 MHz dB 7 10 13 4 7 10

fAF.108GHz dB 4 7 10 ~ 5 8

NF Single Standlml Noi..1='111.... "" .. 900 MHz dB 8.S 8.5
PSAT SalUral8dQ.ltputP0wer2. lAF.gooMHz cern -4 ·2 ·7.5 ~

IIlF • 1.11 GHz dBm ·6.5 -4 ·10 -8

IP3 0utpu13l'd 0n:Ier InterwptPmt'.
IRF • goo,tOO." MHz dBm +7 +5
IAF. 1.1. 1.1004 GHz dBrn +6.5 +1.5

~IJ-AI Thermal Resiatanc:e (Jundian 10 Ambient)
F....Air "CIW 620 620
~nted on a SO x 50 lC 1.6 mm epoxy gIan PWB "CIW 230 230

No....
1. PIF • ·30 dBm.
2.PF.·10dBm.
3. IF! .. 240.0 MHz. 1tF2. 240.4 MHz

5-225

• I



. .

24 JobCom Porfables

VH<. 15,.,55 MH1, 2 wan.
2 :hannel, crcss, weather
scan 329.75
UHF. 460--470 MHl. 2 watt
2 talkaround channels.
crcss 349,75

VHF tlexlble antenna 15,00
UHF ne~ible anl!nna 15.00
UHF stuhby anlenl10l 15.00

_·150

JMX-450

Anl,nnBl:
1IF-158
1If-4GB
AF-45OS·

Be-All
eCl-'
peal

C"ryinf/.D'lIlca.:
CI.A Belt dip 1a.7S
MH·" Leather holsler wlhell loop

and rain shield 24.75
MM8-A Vehicular mount bracket 21.75

CryrtlVAudiD SI,nalin,:
JC-CRY Crystal, two each per

channel re~llired 15.00
RTS·2P cress tone module.

RT·15 64.00
FlTS""P crcss tone module.

RT-453 74.00
RPDC-2 crcss lana and two-lone

seQuentlal module for
RT·15 model~ 99.110

MltrtlflhoneJHadrm:
ERPH EarphDnelRT models 5..

, MP-2 Earphone· JMX 12.llO
"SM-U Speaker/mic ·RT·150 35..
RSM-2X SoeakerlMicrophone

wilh PTT . JMX 46••
RH0-10 Headset, sinOle eafllid,

RT·f5H, RT·15D 21.75
1I1tD-1X, Slngl~.~r headset .

, wilh pn' 3DJ.
I!H~-23' Headset, dollbJe earmuff.

RT-15H, RT-15tl 159.75

Bln,rill & Ch.",rs:IBP·5NM Battery pack. RT-1 5C.
. fIT·15H 30.•

BP·INM Ballery pacl<. RT·15D 35.•
Bp-7NM Battery pacl<, AT-'l53 411.01
IC-A Wall charger for AT-15 &

JMX mOllels 11.75
wan charger. RT-<153 15.75
VehicUlar mollile charoer·'••1S
Charger tester lor l!l'1lC-.\ .11,1&

Mobil. AntB""a:
1lAM-1D VHf magnelic mount 31.75
RAM-l1 UHF magnetic mount 39.75

I
AAJ)·t Antenna adapler, convens

portable to external moblle.lbm
I antenna, Pl..259 female 11.95

____J . __ . . -----.J

1-800-527·1670­
Fax: 214-349·8160
Df CBlIYour Ll1e~Branch
Offltlt- Lls'ed on S-." CDrer .

199.75

AT·lst

RT-15C/G

IIT-15C/R'

RT·15H • VOAif'TT - inclillies RH[)-t 0
~eadset. buin·in VOXII'TT mOllule. audio
jick
IIT·1SHII VHF. 154570 MHz:

1 watt 1channel 2'-.75
VHF,154·.6ooMHz;
1 watt, 1 channel ' 2".75
VHf, 151:625 MHz~
1 wa1t.1 C'hallnel' , 2".75
Special freQU,ncir . ,
taddllionalclYJllIl "; .
charge requirid)'; Z49.75
OP1IQN: deleteRHD- to
headset from par:k3I1l1,
add RHD·23 hllildset
(double earmuff) 131.00

RT· 15D • PLUS· includes channel
selector JWitl:h, aUdio jack

AT·151). VHF, CH-1,1~:5!~; . /" _ .
Clt-, 1S.t6OG;2;~~:·.75.;·:: \,~

IIH50JJ- . VHf/C!tl\.15f,5~>;';.. ·•
CH-2"pII)Ul, 2 'Nt ' '''';2tIl1l8';

II·H50/8. vKF..t:~1154.S00:< .• ,;-'" .-:
CH·2 ~lank, 2 wt. . _75 '

RT-453 - includes'dlan';;' selector
switch, audio jack' , .
IIT-453JW-' UHl', CH-l, 452.575.

CH-2 blank. 3 WI 241.7~

RT-453I1lL··UHF, 01'.1.462.625,
C/l.-2 planlr. 3 wt; 2ft.75

RT-4lI3AI- U:HF,-:CH~'t' 4~.67S;,
CH,~bl3ilk; 3wt' .. 2'f.75

RT-45318I1· UHF; C1+1. 4&4.508;
CH-2.blank, j:Wi 241.7&

RT-4~IY' UHF, (;$1,48t.55O.
CIi-2 blank, 3wt-.· 241.75 .

RT..Q3 UHF; speaalfl8qutnty,
CH-1included, CH·2 blank,
3 wi 241.75

• Itinerant frelluency .'fo·r ciimintrt:lat.
activity tOF opilratiD/I:M.unsplli:J.tltilt:jo~
locations. . .
• 'GMRS - Genelll Mobile Radio Seivice ­
personal use only; rion-eommm:1aI
activity.

Jobeom oomble r3010S are avallaDle In VHf 8. UHf 1 2 Or 3 wan wllh 1or 2 channel
cap;!clly. Eaell :t100el oHels a vanel'; 01 alldlo accessories 10 meet your speell,c
commUntC8110~ needs. All mooels are offered al an aHOfdable pllee and mclude cryslals on
(;H·! Ilexlble alltenna nickel eal1m,um ballery walHyoe charger and one year Warran~!..._- -."-_...---------- T' ----.--- ---

, RT-15C I
IIT-15C11l VHF, t54.570 MHz.

t watt, 1cltannel 111.75 I
VHF. 154.6lXl'MHz.
1 walt. 1 chahnel 1••75
VHF. 151.625 MHz.
1 watt; 1c~e1 , • .i5
spec~ !fI1I1l'~.
(additfonll,cryslal
charg&reqiJiretlt·

i
I
i,



30 F30/F40 Series Portables by teOM F10/F2t1 Series Portables hy teo 11

All F3DJ" S,ri.: Synthesized PC programmaDle VHF ind UttF portables' 16 channelS' i
Rugged coosVucllOn. die·casl aluminum lrame. polyeerbonate casing' 1400 mAtt NI·Cd
battery standard (olllr 8 hours typical oPeralinlltlme 5·5·90)' CTesS and OTCS standard'
Programmable power per channel (1,2.5 Willl' 3 programmable switc/les' MIL spec STC·
BlOC. D' None decode paging option (Uf.80 • All Models FM ApllrlMldlntrinsically sale
I. II. III. DivisIOn I Groups C, D. E. F. V (with CM·141 ballery)' 4 scan lists mcludmg pnorlty
SCin • Radios includ,: battery, flexible antenna, mlc conneclor, belt clip. operalOls manual.
2 yaar Iimlt!d lac~ory warranty· Available wllI1lrlckle Charger, or a rapid charger package
wrth very affordable pnces.

lIIF .......
Pm 11 4r»-430 MHz.

WiBP·160, 2walt 510.111
FZO01.. 400-430 MHz,

~or
W!9P,174:4watt .111
'~10~

WnlP-1111, 2wall 510.00
Pm11M' 44~70MHz.

Wfi!P.174. 4 W8tt 55ll.111
FROID '.4llMIrJ'-Ilz.

WIIlP-,60. 2 wall 510.111
PZOIl3tft' 470-490 MHz,

WJ1lP·174,4 wm mill
FZOOI 4!JO.52() MHz.

WiBP-I60, 2watt 510.111
PZOtNHP 400-520 MHz.

WiBP-174.4 wan 5IiIJIlI

36.111
be
.:lUll
\
4Z.1Il
26.00

IWIioswUPllDlfSS CIWIGBl
rMII'fDlllll8ERS ME MlMlf.
CMl FOIIIl'BR: CfWlG8' I'IIICING.

..-.on.
AD-6I ~1orBC-11901 14.~

AD-54 0eskIDp tricJdll charger· use
w/BC-113U ~

8C·119 III Rapid char~, (wlAD-£6) 111.111
..11311 AC adaplerfor AD·54 28.111
BP·13l!A "M" A.iGlh IlaUIlIY case 21.00
IP-157A .. 7.~. 9OO~H~_

68.111

,4J e,.J.J- / e./ 53.lII

7UIl
~.OO

66.111
1Z7.111

77.111

All F1DIFZO Senft: Svnlhp~Il!O PC prugrammable VHf a~C UHF OO"~bM!S • CTeSS '
sl3noa,o aM orcs opt,or, • 2-lone OllCoQe pag,"o OPllon~1 tcar "0: nave CleSS JIlO

2·100e '"stalled slfflul1aneously) • 24 prov,~",maDle frequency ch,nnels ' ~ (haractfl
LCD d/sPlay • Up to 10 custom/zeaole tuncllOll ~eys • P,oQ,ammabie scanning' All ver·
alons Ina plckav" Inctudl: NI·Cd bat1ery, FleXible anlenna. Bell CliP. w'rst strap ana 2year '

I llmired tactpry warranty RadiO IS sold In il 2wallIBP·160) 01 il 4 w3tl IBP 17 41 verslO' ava,l·
laDle wlln T"CKlecharoer or a rapid charger package wllh very ntlo'dable Pllees---. l ::~4&174~-- --,

WnlP-16D, 2 VIall 450.111
'I' PlOZ4 14&174Mtiz,

WIBP-174.4 watt 4lIUll
PlOC 136-150 MHz,

WIllP·l60. 2Wl'lll &111
Pl025 136-1SO MHz.

WfilP-174.4 WIll 411S.00

I fA.otE FIIIdIlIItMimtUHF
44IJ.47O n1Hz a.

M-13&T Fl8ldbIe~
13&-150 mHZ 2llIl

"'SIT Redl* AriJma.VHF
146-174 mIfZ 2&.111ElC-.. Fl0rf20 progIimm~

dwIIt 41.111
lJPC.47I PC IJOllllIAIllI1o tala 45.111
DPe<04 PorlabIelll~

ckri1g cable 1&.111
llf'C.6W Mlilk:IlIrgIrIIlI/Dr

CIlbIIlIorAD-64 llII
UT4 Honel.ril(~&.opsrI

appbions) -SVCof1.....MeneI St••

J
,

i

50••

5&.011

31.01

1&.11

611.
611.111

lIIII.lIlI

••

CM-141

CP-l

I

i"""f3D VHF PltItIIIII

IF3II11 13&-150 MHZ, IS
F3D &Z 14&-174 MHl. IS

IFa UHF I'DrlIIIle
F4111 400-430 MHz, IS
f4ll &Z 43().470 MHz, IS

F3Il.T*4lllT Add..... F.I..
•96 Chnl8I • BCIwDrAlpha LCD
• Keyped Proglallllllilble • 7PIlllIrammabie
swCches • OM A.NJ.

FaTutlF.....
raJ 400-430 MHz, IS 7'II.lIt
F4II.T 12 430-470 MHl, IS 111..
F4IIJ 11 47(}.512 MHz. IS 7IlIII

F3lIU IIHF PoIl*I
FaT 11 13&1~MHz,IS 'lIlUIi
F3lIU 12 14&-174 '-'lz.1S 1&8.111

............
I ...., BNC f«nU.ConIleGtorI

AdapIIir
.-n Mit COnIIorAl:c. or

EPH1 37.14
AI).i1 Adaplerfor 1IC-119 01 1D.l11
IIC-n91ll Rapjdc!lal'pllr /AI).671llQ11r!d)

(wi rnp/aal1lM-96U) 1O.IIl
Ornp-rllrddt challllll' 54.111
7.'lv, 1400 mAH. LC·S30 Leather Case
Ni-Cd 8mIIy l'aI:klII IZ.. for F3QlF40 36.50
7201. 1400 rMH. ~ N-Cd MB.... . lJellidll Charger mourlling
8aIItlry PadaIl lI2.l1 bracket (BM-!l6IBM-9n
7.211, 1400mAlt, use w/CP-1
M-MlIIIlIIry PacIcIt R.. (12v .!laptlr)
7201. CigInIlIIIightIIr He-131 Nylon ease
plug-in Ida""r lor F3OIf40
use wIM9-54 25.111 EX-..... PC PrOgramming
Speaker Microphone B8.111 SoftWare
UHF Antenn.. OPC-427 ClonIng cable. PC to
400-430 MHz ~8.1Il portable 15.81
UHF Antenna. OPC-444 Cloning Cable. portable
430-470 MHz 21.. tn~ lUll
VHF Antenna, UT-ao 2·TO,. d8codt module 33.l1li
136-150 11Hz 21.111 UT.f2 OTMF keypad. 4lddillonal

FA·SC54V VHF Antenna. programmable keys.
146-174 M1it 21.. memory OTUF ••111 I

FC-SC71U UHf AnIt8nl1ll. SVI;RMD 5lrIIicI MInIi. ~..,

L 4_7_o-_51_2_M_hl Z_.._IIO_l-~SeMIle_·_MiInual 31.11 I

I
EJHl
FA·SCZ4U

I
FA·SCH\I

FA-IICZ4V

t
I

I
i
t

I
I
~
H
It

I
i)
I'I
I
I
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18 Radius GR300 Repeaters / R*/*C*K

_J

Z7U5
299.75

':,:

VHf
UHF

C'-~10
CP·0520

llMRS·Z1A UHF. 1Wl, 2 ch,
•Ch It- 462.575 MHz
'Ch B· 462.625 MHz 191.75

GIIII&·t1A 2 cllinnel, 1 walt. UHf
portable radio. This minl·portable features a
chamal sllector swltcll.witfl.l'WO buill-in
channell oiItratiiJg·and an avdlnCC8Ssory
jade IS provided. Each unit·lndudts slide on
450 mAH nickel cadmium recharQeable bal­
lery, ACIDC wall cIlarglr, bait c~, rubber
duck anlenna and one year warranty.

SL·SIfI SERJES 99 channel portable radio.
5 wailS output, top-mounted LCD displly,
up/dtlWll channel seleCtor, user se1eclable
lealUm. accessory .connector, die-caSt alu·
minum cabinet. Includes: flexible antenna,
nickel cadmium battery, drop-In desktop
charger. bett·cllp. and one year warranty.

SL-aoDV VHF m.75 I
Sl-500U UHF 2111.75 '

CI'-I!II SEIUf' 4 chanllBl capacity, cryslJll
controlled portable radio, 5 Wins POWlr Oul·
put, CH·l crystals included. flexible anl~nna.

nickel cadmium battery, audio connector. AC
wall· type charger (1010 14 hour), ba~ clip,
prolective sleeve and one year warranty

GMIl8-Z1W UHF. 2wt. 10 tit.

SM/I8-21W 10 UHF c!lannals: 2 dealer
programmable channels, one channel set
aside by FCC for emergency amI' safety com·
municationt and 7 nOfl1lroollmmable Chan·
nels st1 on existing GMRS frequencies. 2
walls RF power, up to 5 wallS with Included
vehicular DC power cord. Each unit includes:
lIexible antenna, rtchargeable Ni-Cad bal·
IBlY. 12V vahicular DC power cord, ACIDC
wall charoar. belt clip, hand sl1'ap, owner's
manual. FCC license applicalion,

-GMRS • Gennl Mobile Radio Service· Iltr­
sonal use only, non· commercial iIClMty.

1-8f1NZ7-167D
Fa: n4-341-1951J
Dr Call YOIIf Lonl Brlnelt
O",c, tlst.1 1m BIId CDrer

ll75.1lD

R"'"C"K M.DO

Additional cablt kit • , 6 con­
dUC!Or cabla· 3' Iono- for
connection 10 Ollw
accessories n."

II."...e-..: cMJIu wIhol/sing pIcg,
HLN3Ma Basic inter1ace

repellllr controller 2.....
HL.... ISOR basic interconnect

rBllUler controller IZIUI
HlNI11. ZR340 Illvanced inteltOllnecl

repealJr controller 175."
HlNllll8l ZR310 roulllple.tona .

community repeater
cootrolier 77Ull

Nl_I. ZR320 se,,,t1w.c:aHlng
in"rcoQnecl repeater
controtll!r. .. 15II.111

KUIaII" ZR330 radloltll8phonlt
InterfICI module 110.•

HLNI1Z1 TRA10DR 10nl rtmole
adepter repeater
controller

~ ExC8\ll u nDled, all duplexers
rsqulJ1111nlng in lilt field.
TDN74l17 UHF DuplllDr,

450-470 MHz, specify freq.
for tac\ory tuning 354••

Other duplfxrrs are available In botIi VHF
and UHF frlIquerteieS.

II.....,""",.,. e--.laU_1tIt
(includes selectable hang time. PL, DPL,
COS, um-dlrectionll or bi-djrectlollBl opera·
lion. singlelland ami crossband operalion.
transparent operillion. and manual)

I The GR300 IS a compact, ponable repeater system that prollides lhe lIeltibility If.

I
meet the traq~ency/poW8r level requirements in awide variety 01 applicatIons. Thf
GR3DD increases the range and capabilities of your mobile and portable communi'
cations. The standard model includes: melal enclosure with temperature controlled

, Ian. power supply with sWltchable pnmary IIOllall8., and a complete set of cables..
The GR300 reqUires the addition of 2 RadiUS mobile radiOS. aduplexer (allallable 10

all SUb-bands) and a repeater controller
--------.------------

Hou/IIf hIkIJC (Housing. power supp.,.
ran & cables)
HLN31l62 GR3DO Desk1op1Portab!t

IIOOSlnlJ package 311.11I

'--------

..,.,...n .....k.
HP"" POwer,iuplll'l.· 14•.•
HlNI131 BaiiiiyrMltllioat

1IlIi1lll1llnc:e charver 11UO
~. 7.5WlXlIrIlII Spaker 43.10
Hu.7I Shorting plug for

microphone jack UO
HlNlU. Fronl & blcIr enclosures

with carry hnIIes 11...1
HL" 19" panel mouN

adapter 1••11I
TDNI3lIII DC Remote adJPler & service

milnlJal - 2 etlInntl operatioll
only COITIjlIlibll w/16 ch3nnel
GM300 (order desktop I

controller separately) G.OD"""M:frn: s(JtlCify frequency for factory TDN83111 Tona Remote adapler &
lunmg service manual- 2 chinnel
HFf8451 UHF Preselector, operation only compatibleI 440-474 MHz 305.00 wl16 c!Iannel GM3llll (order

I ~::-rPffSllector! "11 availabe IfI baM VHF desktop conlrolllrCd UHF freqUflll{;lfi. separately) &3Ull

The-M-ol~rola ""'"C"I( ("I,lIllr IntlrlaCi CommunlCII1Dna 1(1t) is a repealer controMer
that prOVides repealer tunctlOnallty by /lOlling lhe transm. radio and the receIVe radio The
R-"C"K adds leatures that expand the repeater systam to meetlllt user's needs. ,

! SetYaIlMRll: -I
6I-.DII1m-1 R.l.C.K. SeNice I

?rogrammi~g manual 5.00 I

I

\ Hlll33S3

I=:
I

I
i
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,,~ US mdhcc-emnles 7

R,tfoflt kits fllf SP5D:
DTMF relrolil krts are avallabie for 2. 6and
10 channel models, Includes keypad and
encoder. (Standard Models Only) 50.00

24.lIlI

'.110
35.00

tmIlZ3Z
HTNI013
HTNII14
HTNIDI1

B,n"ies & Chargers:
HNNtll1' 1200 IllAH hlgn call1City

batlery lS1eftdanl
1110'" lIllY) 45.10

HNNI04& 650 mAH low capacity battery
(Complcl modll only)•.10
Wall charOIllQ adapler &.all
3 HI. DllS~IOP charger 55.DO
10 Hr. Desktop Charger 25.10
Six Unit· 3 Hr charger ".DO

Anlennas:
NADl5D~ VHF flexible anlenna

146-174 MHz 11.00
HAD9742 VHF stubby amenna

U6-162 MHz 10.111
HAD9743 VHF stUbtly antenna

162·174 MHz 10.111
NAfMI3 UHF tlexlb!l! antenna

403-S20 MHz 11.00
NAE6522 UHF stubby antenna

438-470 MHz lD,OO

Carrying Cn" IDr C"",plIet (C)
and Stlntll~ is) Models:
HLNlll22 fiard leather carry case

wlbettloop tC) 36.00
HlNt125 Hard l8lItl\er carry case

wlbellioop (S) 35.00!
HLHll21 NylD1l carry case

wlbelUoop (S)
HlNllZ7 Nylon carry cue

wlbellloop (C) 24.110
HlN912. DTMF leather carry CIse

wlswivel (e) (SI _,00
HLH91 ZI Harel leallltr carry CIse

wlswivel IC) (S) ".110
2-1/2' bell clip 3.lID
3" Spring clip 6.1111
SWivel bell loop
adapter

HUtH15 Waterprool bag

Audio & Sigolillg:
HMNlm Remote speaker

microphone 70,00
HMN97117 :..NI heaaset With

slAllYel boom micro-
phone (WiD VOX) 64.011

HMH9013 LIW headset w~h
swill8l bOom micro-
phone (W/O VOX) 47,00

HLN9133 VOX adapter
for HMN9013 40.011

IlDNI1l47 Med. wetght headset
with boom micro·
phone (w/O VOX) 114,00

BDNe7211 FleXIble ear receIVer
wlo \lDlume control 35,00

I,I

I

11-800-527-1670

I
Fax: 214-349-8950
or Call Your Local Branch

! Office ListMi on Back COli"

St6ntIMtJ. Z. II 10."., ·ZD/ZfiI3D.kHz
VHF
1WfOl2M2-A VHf. l'5wl, 2c11,

lSO-17lMlz 475._
PQ3YOT2lll2-A VHF, 1·5wt, 6th,

'S1H7lNHZ 516,_
Pl3rontlG2-A VHF, 1·5wt, 10Ch.

15O-17lJ.1Hl m,1D
tJHF
PMYQTM-A UHf. 1-4wt 2l:Il,

45CJ.47lNH2 515.110
PMTQT2lIIZ-A UHF, 1-4W1. 6th,

45(}.47lNHz lillliJlO
PMYOT2I824 UHF, 1-4lM, lOCh,

45(}.47OUH2 &IIl,1Il

OI'OOG:
{added 10 )lOIlIbIes at lime of onlIr)

lM.11I 3hr. Ra!Ml ChafOll.
(oni! dnip-il cIIIIger) .111

H431C 3hr. Rapil Chargtr
(omit wall cIIargIr) "II

~USF 21llIr Exprm Service
Plus (ESP) plan 29.11

12,5 kHz MDt/til' Anil,bl, Soon

UHF
PMYllS2lIAZ-A UHf, 1-4iM, 2ch,

45(}.47OMHz 4711,110

I The SP5D offers tlexlbility usualty assoclaled with more cumbersome and expen·
, slYe units, The SPSO IS a lew cost alternative lor customers who need two-way

radio communications willl capabilities that set it apart trom Ihe competition:
Synthesized CIrcuitry· fully prograMmable; Multl-channel- available in 2, 6. and 10
channel models; scan, high/low power, or tight/loose squelch; variable power - per ~

channel on aU mDdels, The SP50 CDmes 10 two mollels, compact and stamlard
Compact moaellncludes belt clip, low capacity battery. 10 hr, wall charger anten­
na. and user gUide, Standard model includes spring action belt clip, high capacity
battery, 10 hr. desktop charger, antenna, and user gUllle. BOlh mOdels have a one
year warranty with an ophon tor ESP. . ,

------ - --- --' -- - - - .. - ._-- -- -_._ .. ,
CfIIf/IJICI- 2*nneIon". ZOI25I3I till

~. VHF, 1-5wI, 2e1t I
150-17OMH2 alii



An"""":
NAIIISI2 Tunable antanna kn

(146·174 MHz) 11."
HADl7Ze Tunable antenna kff

(13&·174 MHz) 10.00
HAD9742 VHF stubby anlenna

(146,162 MHZ) 10.00
HAD97U VHF stubby antenna

(162-174 MHz) 10.110
NAEI4D UHf IIaxlble ant.nna 11,00
NAEtS21 UHF stubby antenna

(4000«0 MHZ) 10.110
MAEisn UHF'stubby antenna

(43B~7D. MHz) 10.01

Ctlrrym,Acu8SDrilS:
HlJIt417 Willer carry case

with b8Illoop 51.DO
HLN9323 Lealhar lArry case

wrth SWIVel 57.lID
HLIlII1' DTMF leather carry case

with' swivel 57.DD
..HLM94Z0: DTMF ltalNer'carry Gase '.

. ... .With' b8lt1 OOP 51.00
· .·II.NttI" NyIQn Carry case 24.AIG
,;1tJIIIiilII 'Wiitefp,l'o6f'bl ll 3I:oD
MJII2G" Sh'lllIlder strap. 17.' .

'ltI.Mm 2-1fZ' belt clip 3.DD
HlIlll255·· J~ Sprlnll Clip II.•

ADMfI.·&,S;'II.'#ng:
HMIIIM1 .' Remotil speaker microphone

.' (~adapt8rl1Jqulr1J!l):U

". .~ .. ;: .. ·'i·":'·':~~~7j.:·:~-E~~~~~.'"
';;~';": :,·/~%{'·:.'-:'···U~:,;::...:. ..'

· :'__ :·'·Audl~:Atc'ssDry..' .. ' .
, . .' .' Ailailter ;,' . 15.00'
.:~: Earpllic:o:w/oYolumo:

conuol . 25.DD
II!IIINI1S2 Earplicew/voIume

control 38.•
HMlfI7S1 SUIVtlNJance

. microphone 114.•
HMNl717 .Hliaosit ,with swivel

.'b!IOirr rillcrophone 64.10
BDMIlI4f .E,r microphone

wiPrr interlace 439.•
• ONII7D1 Ear'mlcrophone

wNOX interface 499.0D
IOMM7 Headnt wliJoom

microphone 114.00
BDJIi64a Heavy-duty headset

wlno1se cance"ing
boom microphone 4l1li.1IO

: ..

. "

, 'f"

12 Radius GP350 Portable try Motorola
I The GP356 series IS asynthesized. programmable portable available In 2 or 16 .

I
channel VHF and UHF models. The GP350 IS eqUipped with programmable tre- I

'. quencl8s, mulnple pflyate line or digital private line. programmable power output.
programmable internal VOX. lime-out IImer and QUlk Call II to.r paging. The 16
channel models Include priority scan and Signalling capabilities The GP350 '
meets Mll-STND 810 C. 0 & Eand includes ahigh capacity OIckel cadmium b~t.
tery, standard rate desktop charger'. flexible antenna, belt clip. operator's manual

: and one year limited warranty. _ _'. ._..__ ._ ._

1·8fJt1r5Z7~1670

Fa: n~HI5fJ(.:...
ol·C6lrr"'f:l;oql',,.nt:/t.;'
OmcfJi.iStItI air1liJr:tC~;

________.1..- - _. -- -'



CERTIFICATE OF SERVICE

I hereby certify that a true and correct copy of the foregoing Letter to Peter Cowhey was sent

by first-class mail, postage prepaid, this 15th day of August, 1997, to each of the following:

*

*

*

*

*

*

Chairman Reed E. Hundt
Federal Communications Commission
1919 M Street, N.W., Room 814
Washington, D.C. 20554

Commissioner James H. Quello
Federal Communications Commission
1919 M Street, N.W., Room 802
Washington, D.C. 20554

Commissioner Rachelle B. Chong
Federal Communications Commission
1919 M Street, N.W., Room 844
Washington, D.C. 20554

Commissioner Susan Ness
Federal Communications Commission
1919 M Street, N.W., Room 832
Washington, D.C. 20554

Mr. Peter Cowhey
Chief, International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 830
Washington, D.C. 20554

Mr. Thomas S. Tycz
Division Chief, Satellite &

Radiocommunication Division
International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 520
Washington, D.C. 20554



*By Hand Delivery

'"

*

'"

*
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Ms. Ruth Milkman
Deputy Bureau Chief
International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 821
Washington, D.C. 20554

Mr. Daniel Connors
International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 506-A
Washington, D.C. 20554

Mr. Harold Ng
Engineering Advisor
Satellite & Radiocommunications Division
International Bureau
Federal Communications Commission
2000 M Street, Room 801
Washington, D.C. 20554

Ms. Cassandra Thomas
International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 810
Washington, D.C. 20554

Albert Halprin, Esq.
Halprin, Temple & Goodman
Suite 650 East
1100 New York Avenue, N.W.
Washington, D.C. 20005

Counsel for Orbcomm

Henry Goldberg, Esq.
Joseph Godles, Esq.
Mary Dent, Esq.
Goldberg, Godles, Wiener & Wright
1229 Nineteenth Street, N.W.
Washington, D.C. 20036

Counsel for Volunteers in Technical Assistance
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Phillip L. Spector, Esq.
Paul, Weiss, Rifkind, Wharton & Garrison
1615 L Street, N.W.
Suite 1300
Washington, D.C. 20036-5694

Counsel for CTA

Aileen Pisciotta, Esq.
Kelly, Drye &Warren
1200 19th Street, N.W.
Suite 500
Washington, D.C. 20036

Counsel for Final Analysis

Philip V. Otero, Esq.
GE American Communications, Inc.
Four Research Way
Princeton, NJ 08540-6644

Peter Rohrbach, Esq.
Julie Barton, Esq.
Hogan & Hartson
555 13th Street, N.W.
Washington, D.C. 20004

Counsel for GE/Starsys

Mr. Charles Ergen, President
E-SAT, Inc.
90 Inverness Circle, East
Englewood, CO 80112

Leslie Taylor, Esq.
Leslie Taylor Associates, Inc.
6800 Carlynn Court
Bethesda, MD 20817-4302

Counsel for E-Sat


